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r^e of the Invention : Super Conductive Wire Stabilizing Material and its 
Manufacturing Method 

2. Qaims , , , • j r 

(1) A super conductive wire stabilizing material that is characterized by bemg made of a 
composite in which ceramic whiskers is dispersed into high purity alummum. 

(2) A super conductive wire stabUizing material manufacturing method that is 
characterized by setting a pre-form comprised of one kind or more than two kinds of AI2O3 
whiskers, SiC whiskers, and TiBz whiskers into a mold for molten metal forging, and melt 
forging high purity aluminum having a purity of more than 99.99%. 

(3) A super conductive wire stabilizing material manufacturing method that is 
characterized by mbcing one kind or more than two kinds of AI2O3 whiskers, SiC whiskers, 
and TiB2 whiskers, press powdering, de-gassing, hot pressing, and heat extrudmg it. 

3. Detailed Explanation of the Invention 

[Industrial Application Area! . , r , • 

This invention relates to the super conductive wire stabilizing material of alummum 
series and its manufacturing method. 

[Prior Technology and Problems] 

High purity aluminum possesses a higher residual resistance ratio and a smaller 
electrical resistance than high purity copper at Uquid helium temperature, and has a light 
weight- because of this, it is an excellent material as a super conductive stabilizmg material. 
However, high purity aluminum possesses a low mechanical strength; therefore, if such is 
demanded, a separate strengthening member is necessary, and also, if an attempt is made to 
composite it with alloy series super conductors such as NbTi, such a process cannot be done 
because the deformation resistance of both are excessively high. 
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[Method for Solving the Problem and Action] 

This invention presents a super conductive wire stabilizing material which solves the 
above problem, and its construction is characterized by being made of a composite in which 
ceramic whiskers are dispersed in high purity alimiinum. 

As ceramic whiskers, AI2O3 whiskers, SiC whiskers, and TiB2 whiskers are usable. 
These ceramic whiskers do not dissolve at all in high purity aluminum, and moreover, 
because their strength is high in their fiber form, by dispersing them in high purity 
alimiinum, it becomes possible to strengthen its mechanical strength without lowering the 
residual resistance ratio of the high purity aluminum much. 

To manufacture the super conductive wire stabilizing material described above, there 
is the method of setting a pre-form made of one kind or more than two kinds of AI2O3 
whiskers, SiC whiskers, and TiB2 whiskers into a mold for molten metal forging, and melt 
forging high purity aluminum having a purity of more than 99.99% into this. 

The pre-form used here does not contaminate (illegible) the high purity aluminum, 
and therefore it can be made without using a binder. The whisker content ratio is normally 
approximately 4-35 vol%. 

As the other manufacturing method, the method of mixing one kind or more than 
two kinds of AI2O3 whiskers, SiC whiskers, and TiB2 whiskers, press powdering, de-gassing, 
hot pressing, and heat extruding it is also usable. 

This method based on powder (illegible) metal does not have a limit on the whisker 
content ratio, and this is determined based on balancing the strength and process-ability. 

[Practical Examples] 
Practical Example 1 

A SiC whisker pre-form having a 14% SiC whisker content was prepared without 
using a binder, and this was set in a metal mold for molten metal forging; 8OO0C melted 
aluminum obtained by melting aluminum ingot having a purity of 99.99% was carefully 
poured into this without contaminating it, it was pressured immediately, and it was 
impregnated into the pre-form described above. Thus, composite pellets were manufactured. 

These composite pellets were extruded at an extrusion ratio of 20% to become an outer 
diameter of 15 mm, and by taking a test piece from this extruded material, measurements of 
its tensile test and residual resistance ratio were performed. The results were : tensile 
strength = 35 kg/mm^; load bearing = 28 kg/mm^; stretch = 15%; and residual resistance 
ratio = 2500. 

Also, because the residual resistance ratio of the aluminum ingot was 3500, a drop in 
the residual resistance ratio was seen by making it into a composite, but this is considered to ' 
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be due to contamination from re-melting. From this result, it became clear that a super 
conductive wire stabilizing material possessing a low resistance which is better than that of 
high purity copper (200 ~ 300), high strength, and light weight was obtained. 

Also, by possessing the strength described above, when it is made into a composite 
super conductive wire, there is no need to install a strengthening member. Further, because 
of its large deformation resistance, a composite process with alloy series super conductors 
such as NbTi becomes possible. 

Practical Example 2 

Alimiinimi having a purity of 99.99% was used as the raw material, aluminum 
powder was made using an atomizing method in an argon atmosphere, and powder of more 
than 100 mesh but less than 10 mesh selected from this powder and SiC whiskers were 
mixed with an attritor in an argon atmosphere. The SiC whisker content ratio was 14%. 
The mixed powder so obtained was press powdered, degassed, hot pressed, and heat extruded 
in a manner similar to Practical Example 1, and from the extruded material so obtained, a 
test piece was taken and a measurement of the tensile test and residual resistance ratio was 
performed. The results were : terisile strength = 40 kg/mm2; load bearing = 54 kg/mm2; 
stretch = 9%, and residual resistance ratio = 1700. Although the residual resistance ratio was 
slightly lower than that of Practical Example 1, it is thought to be due to contamination 
during the powdering processes. However, its strength is higher than that of Practical 
Example 1, and its stretch is also sufficient. Accordingly, this is an extremely good material 
as a super conductive wire stabilizing material. 

[Effectiveness of the Invention] 

As explained above, the super conductive wire stabilizing material related to this 
invention possesses a higher strength and residual ratio, is moreover light in weight, and 
possesses an much higher performance characteristic than that made of conventional pure 
copper. 

Representative for the Applicant : Patent Attorney : Hiroshi Wakabayashi 
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Translated By : Naoko Fujioka 

9366 Lake Jane Trail 

Lake Elmo, Minnesota 55042 

Tel: (612)770 - 8206 

Fax: (612) 770 - 5527 



(Translator's Note: The Japanese original is a very poor copy and some numbers and words 
were either imcertain or illegible.) 
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